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(54) AIR CONDITIONING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an air 
conditioning system which improves an air conditioning 
efficiency by linking control of an air conditioner for 
performing indoor cooling and a dehumidifier for 
performing indoor dehumidification. 

SOLUTION: The air conditioning system comprises an air 
conditioner 2 and a dehumidifier 4. In the system, the 
outside air conditions and the inside air conditions are 
detected by a sensor. Calculation is made, in the air 
conditions, in respect of heat pump evaporating 
temperature Te, exhaust heat temperature Tt and 
coefficient of performance COP. Further, dehumidifying 
capacity Qd with respect to the temperature Tt is 
obtained in the dehumidifier 4. Subsequently, latent heat 
load and sensible heat load to be treated by the air 
conditioner 2 are obtained on the basis of the capacity 
Qd. Thus, operation is performed at the temperature Te 
and the temperature Tt which can cope with the loads 
and exert the maximum coefficient of performance COP. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]An air conditioner (2) which performs indoor cooling operation using an evaporator of 
heat pump. 



in-. 
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A dehumidifier (4) which performs indoor dehumidification using exhaust heat of this heat pump. 
It is the air conditioning system provided with the above, and operation with an air conditioner (2) 
and a dehumidifier (4) is performed by an operating condition from which the maximum 
coefficient of performance (COP) is obtained according to sensible heat load and latent heat 
load. 

[Claim 2]Detect open air conditions and a room condition by a sensor, and calculate a relation of 
heat pump evaporating temperature (Te) in this air state, exhaust heat temperature (Tt), and a 
coefficient of performance (COP), and. Furthermore in a dehumidifier (4), dehumidification 
capacity (Qd) over exhaust heat temperature (Tt) is searched for, Next, an air conditioning 
system of claim 1 operating with heat pump evaporating temperature (Te) from which it asks for 
latent heat and sensible heat load which an air conditioner (2) should process on the assumption 
that this dehumidification capacity (Qd), and it can respond to this load, and the maximum 
coefficient of performance (COP) is obtained, and exhaust heat temperature (Tt). 
[Claim 3]An air conditioning system of claim 2, wherein exhaust heat of the above-mentioned 
heat pump is the heat of condensation of an evaporation compression refrigerating machine, the 
heat of condensation of engine driving type heat pump, the heat of condensation of an 
absorption refrigerator, engine exhaust heat of engine drive heat pump, or absorber exhaust heat 
of an absorption refrigerator. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the air conditioning system which can mainly 

perform indoor air conditioning dehumidifying operation efficient. 

[0002] 

[Description of the Prior Art]The air conditioning system which used together the air conditioner 
which performs indoor cooling operation using the evaporator of heat pump, and the dehumidifier 
which performs indoor dehumidification is publicly known. In this conventional air conditioning 
system, in energy, it is controlled so that each performs indoor air conditioning and indoor 
dehumidification independently. 
[0003] 

[Problem(s) to be Solved by the Invention]By the way, the trial which is going to reduce air 
conditioning energy is made variously in recent years. By carrying out coordinated control of the 
above-mentioned air conditioner and the dehumidifier, paying attention to the point whether 
further energy reduction can be performed, this invention examines many things and came to 
make this invention. 

[0004]That is, the purpose of this invention is to provide the air conditioning system which can 
be improved in air conditioning system efficiency by carrying out coordinated control of the air 
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conditioner which performs indoor air conditioning, and the dehumidifier which performs indoor 

dehumidification. 

[0005] 

[Means for Solving the Problem]Then, in an air conditioning system with which an air conditioning 
system of claim 1 was provided with the air conditioner 2 which performs indoor cooling 
operation using an evaporator of heat pump, and the dehumidifier 4 which performs indoor 
dehumidification using exhaust heat of this heat pump, It is characterized by performing 
operation with the air conditioner 2 and the dehumidifier 4 by an operating condition from which 
the greatest coefficient-of-performance COP is obtained according to sensible heat load and 
latent heat load. 

[0006]After taking into consideration latent heat load which the dehumidifier 4 pays, and latent 
heat and sensible heat load which the air conditioner 2 pays in an air conditioning system of 
above-mentioned claim 1 , Since it is made to perform operation with the air conditioner 2 and 
the dehumidifier 4 by an operating condition from which best coefficient~of-performance COP is 
obtained, it becomes possible to perform good operation of energy efficiency. 
[0007]In claim 1 , an air conditioning system of claim 2 detects open air conditions and a room 
condition by a sensor, and calculates a relation of heat pump evaporating temperature Te in this 
air state, the exhaust heat temperature Tt, and coefficient-of-performance COP, and. 
Furthermore in the dehumidifier 4, the dehumidification capacity Qd over the exhaust heat 
temperature Tt is searched for, Next, it asks for latent heat and sensible heat load which the air 
conditioner 2 should process on the assumption that this dehumidification capacity Qd, and is 
characterized by operating with heat pump evaporating temperature Te from which it can 
respond to this load, and the greatest coefficient-of-performance COP is obtained, and the 
exhaust heat temperature Tt. 

[0008]while a sensor (not shown) detects open air conditions (temperature, humidity, etc.) and 
room conditions (temperature, humidity, etc.) in Step S10 first as shown in drawing 1 although an 
outline of an air conditioning system of claim 2 is shown in drawing 1 — the interior of a room — 
preset temperature — humidity is grasped. Next, in Step S1 1, sensible heat and latent heat 
throughput needed are calculated. In Step SI 2, relation between heat pump evaporating 
temperature Te in this air state, the exhaust heat temperature Tt, and coefficient-of- 
performance COP is calculated. Next, in Step S13, the exhaust heat temperature Tt and 
dehumidification (latent heat) capability in the dehumidifier 4 are calculated. In Step SI 4. system 
COP calculates evaporating temperature Te and the exhaust heat temperature Tt which become 
the maximum, A preset value of a control means of heat pump that such evaporating 
temperature Te and the exhaust heat temperature Tt are obtained is calculated (Step SI 5), a 
preset value of a control means of heat pump is set up in Step S16 become the value obtained 
by the above-mentioned calculation, and the same control as the following is repeated. Since 
operation in the state where highest COP is obtained will be attained in an air conditioning 
system provided with the air conditioner 2 for indoor air conditioning, and the dehumidifier 4 for 
indoor dehumidification if such control is performed, it becomes possible to improve system 
efficiency. 

[0009] Furthermore in claim 2, an air conditioning system of claim 3 exhaust heat of the above- 
mentioned heat pump. Although characterized by being the heat of condensation of evaporation 
compression equation heat pump, the heat of condensation of engine driving type heat pump, the 
heat of condensation of an absorption type heat pump, engine exhaust heat of engine drive heat 
pump, or absorber exhaust heat of an absorption refrigerator. Thus, an invention of claim 2 is 
applicable to many kinds of heat pump. Please care about a point that the exhaust heat 
temperature Tt in claim 2 is a thing containing discharging gas temperature from the compressor 
5 in evaporation compression equation heat pump, engine driving type heat pump, or an 
absorption type heat pump, condensation temperature in the condenser 10, etc., in here. 
[0010] 

[Embodiment of the Invention] Next, the concrete embodiment of the air conditioning system of 
this invention is described in detail, referring to drawings. Drawing 2 shows the refrigerant circuit 
figure of the heat pump system as an air conditioning system which is an embodiment of this 
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invention. 

[001 1]In drawing 2 , an air conditioner for 1 to perform an exterior unit and for 2 perform indoor 
air conditioning and 4 show the dehumidifier for performing indoor dehumidification, respectively. 
The exterior unit 1 is provided with the following. 
Compressor 5. 

Four way directional control valve 9. 
Outdoor heat exchanger 6. 

The outdoor fan 7 and the motor expansion valve 8. 

The air conditioner 2 has the indoor heat exchanger 1 1 . and the indoor fan 1 3 and **. The 
above-mentioned dehumidifier 4 is provided with the following. 

The heat exchanger (a condenser is called for convenience hereafter) 10 provided in the 
downstream of the compressor 5. 
Adsorbing rotor 1 7. 
Sensible heat rotor 1 8. 

[0012]In the above-mentioned air conditioning system, the discharge side and inlet side of the 
compressor 5 are connected to the primary port of the four way directional control valve 9, and 
the outdoor heat exchanger 6, the motor expansion valve 8, and the indoor heat exchanger 1 1 
are connected to the secondary port of the four way directional control valve 9 in order, and the 
refrigerant circulation circuit is formed in it. In the discharge side of the compressor 5, the 
electromagnetism opening and closing valve 30 is interposed in the position of the anteposition 
of the four way directional control valve 9, and the bypass piping 35 which branches from the 
anteposition of this electromagnetism opening and closing valve 30 is connected to the entrance 
of the condenser 10 of the above-mentioned dehumidifier 4. The exit of the condenser 10 is 
connected to the position between the above-mentioned electromagnetism opening and closing 
valve 30 and the four way directional control valve 9 by the bypass piping 40. In this case, the 
above-mentioned air conditioner 2 and the dehumidifier 4 shall be arranged in the same interior 
of a room. 

[00133ln the above-mentioned air conditioning system, in the open state, the electromagnetism 
opening and closing valve 30 makes the discharged refrigerant from the compressor 5 condense 
in the outdoor heat exchanger 6, and performs cooling operation by making it evaporate in the 
indoor heat exchanger 1 1 . The electromagnetism opening and closing valve 30 performs indoor 
cooling operation and indoor dehumidifying operation in parallel in an open state by making the 
discharged refrigerant from the compressor 5 condense thoroughly by the outdoor heat 
exchanger 6 in the condenser 10 of the dehumidifier 4, after making only a certain grade 
condense, and evaporating this in the indoor heat exchanger 1 1. Heating operation makes the 
discharged refrigerant from the compressor 5 condense by the indoor heat exchanger 11, and it 
can be carried out by making it evaporate in the outdoor heat exchanger 6. 
[0014]Next, the structure of the above-mentioned dehumidifier 4 is explained. As shown in 
drawing 2 , the above-mentioned dehumidifier 4 has the casing 31 of comparatively flat 
rectangular parallelepiped shape, On the other hand, the interior-of-a-room side outlet 36 which 
leads indoors, and the interior-of-a-room side suction opening 37 are formed in the flank 31a 
among the flanks 31a and 31b of the couple which carries out for relativity to the longitudinal 
direction of this casing 31, and the outdoor side outlet 38 which leads to outdoor, and the 
outdoor side suction opening 39 are formed in the other side part 31b. The inside of the above- 
mentioned casing 31 is divided by the divider plate 34 prolonged in a longitudinal direction in the 
dehumidif/ing passage 32 and the regeneration passage 33, While the exterior air inhaled from 
the above-mentioned outdoor side suction opening 39 is indoors supplied from the interior-of-a- 
room side outlet 36 through the dehumidifying passage 32, the inner air inhaled from the above- 
mentioned interior-of^a-room side suction opening 37 is made to be exhausted outside from the 
** side side outlet 38 through the regeneration passage 33. The disc-like adsorbing rotor 17 
rotated to the circumference of a horizontal axis is made for the end face to face the above- 
mentioned dehumidifying passage 32 and the regeneration passage 33 one by one by an 
installation condition. While fabricating adsorption material, such as silica gel, zeolite, and alumina, 
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honeycomb shape or in the shape of a porous grain and adsorbing hygroscopic surface moisture 
for example, from the circulating air, the above-mentioned adsorbing rotor 17 is constituted so 
that hygroscopic surface moisture may be emitted to the heated air. Rather than the adsorbing 
rotor 17 of the above-mentioned regeneration passage 33, form the condenser 10 in the 
upstream as a heating method, and further by an installation condition. The disc-like sensible 
heat rotor 1 8 rotated to the circumference of a horizontal axis is made for the end face to face 
the portion of the downstream, and the portion of the upstream of the condenser 1 0 in the 
regeneration passage 33 one by one rather than the adsorbing rotor 17 of the dehumidifying 
passage 32. 

[0015]Next, the distribution channel of the air in the above-mentioned dehumidifier 4 is 
explained. First, it adsorbs, and hygroscopic surface moisture is dehumidified by the adsorbing 
rotor 1 7, and the rise in heat of the open air OA which flowed from the outdoor side suction 
opening 39 of the above-mentioned dehumidifying passage 32 is carried out with the heat of 
adsorption of the adsorbing rotor 1 7. And heat is taken, it becomes a moderate temperature and, 
as for the dehumidified air which carried out [ above-mentioned ] the rise in heat, dehumidified 
air SA is supplied by the sensible heat rotor 18 towards the interior of a room from the interior- 
of^a-room side outlet 36. On the other hand, indoor air RA which flowed from the interior-of-a- 
room side suction opening 37 of the above-mentioned regeneration passage 33 is preheated with 
the sensible heat rotor 18, and is further heated by the condenser 10. And hygroscopic surface 
moisture is emitted by this heated air from the adsorbing rotor 17, the adsorbing rotor 17 is 
reproduced, and the regenerated air EA having contained hygroscopic surface moisture is 
exhausted outside from the outdoor side outlet 38. 

[001 6]Since it is in coordinated control in case the air conditioner 2 arranged in this and the 
same room performs cooling operation while a characteristic point performs dehumidifying 
operation with the dehumidifier 4 in this embodiment, this point is explained below. That is, only 
the dehumidifier 4 does not have a dehumidifying function and it also has the interior unit 2, and 
since it is that from which OOP of a freezer changes, it controls both capability by by what kind 
of ratio both dehumidification capacity is demonstrated to be in operational status with highest 
OOP. First, drawing 3 (a) is a graph which shows the relation between the discharging gas 
temperature (exhaust heat temperature) Tt of the compressor 5, and COP (coefficient of 
performance) of a freezer, and shows both relation for every evaporating temperature Te. As 
shown in a figure, if evaporating temperature Te is constant, OOP (coefficient of performance) of 
a freezer will fall as the discharging gas temperature (exhaust heat temperature) Tt of the 
compressor 5 rises. If the discharging gas temperature (exhaust heat temperature) Tt of the 
compressor 5 is constant, OOP (coefficient of performance) of a freezer will fall with the fall of 
evaporating temperature Te. On the other hand, drawing 3 (b) is a graph which shows the 
relation between the discharging gas temperature (exhaust heat temperature) Tt of the 
compressor 5, and the dehumidification capacity Qd of the dehumidifier 4. A rise of the 
discharging gas temperature Tt of the compressor 5 will tend to increase the dehumidification 
capacity Qd of the dehumidifier 4 gradually. However, in the state where the discharging gas 
temperature Tt of the compressor 5 rose to some extent, the dehumidification capacity Qd of 
the dehumidifier 4 is saturated, and becomes [ that a slight rise is seen and ]. 
[0017]Now, dehumidifying operation is performed by discharging-gas-temperature [ of 70 
degrees ] O, and supposing the dehumidification capacity at that time is Qd70, the remaining 
dehumidification loads that deducted this dehumidification capacity Qd70, and cooling load will be 
required of the air conditioner 2. If it does so, according to these loads, required evaporating 
temperature Te =10-degreeC will be called for in the indoor heat exchanger 1 1. At this time, 
coefficient-of-performance OOP70 of a freezer can be found as mentioned above from the 
graph shown in drawing 3 (a) from discharging-gas-temperature Tt =70-degreeO from the 
compressor 5, and evaporating temperature Te =10-degreeO. 

[0018]Next, the state where the discharging gas temperature Tt was reduced to 60 degreeO is 
considered. Also in this state, by the same procedure as the above, dehumidification capacity 
Qd60 and evaporating temperature Te =4-degreeO are called for, respectively, and coefficient- 
o-f^performance OOP60 of a freezer can be found from the graph shown in drawing 3 (a) from 
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discharging-gas-temperature Tt =60-degreeC from the compressor 5, and evaporating 
temperature Te =4-degreeC. In this case, since dehumidification capacity Qd60 falls substantially 
as compared with the case of discharging-gas-temperature Tt =70-degreeC, the 
dehumidification capacity required of the interior unit 2 increases, and required evaporating 
temperature Te also falls substantially. As a result, it originates in the fall of evaporating 
temperature Te, and coefficient-of-performance COP60 of a freezer falls. The state where the 
discharging gas temperature Tt was raised to 80 degreeC on the other hand is considered. Also 
in this state, by the same procedure as the above, dehumidification capacity Qd80 and 
evaporating temperature Te =12-degreeC are called for, respectively, and coefficient-of- 
performance COP80 of a freezer can be found from the graph shown in drawing 3 (a) from 
discharging-gas-temperature Tt =80-degreeC from the compressor 5, and evaporating 
temperature Te =12-degreeC. In this case, although dehumidification capacity Qd80 raised the 
discharging gas temperature Tt as compared with the case of discharging-gas-temperature Tt 
=70-degreeC, since it is in the state where it hardly increases, the dehumidification capacity 
required of the interior unit 2 hardly decreases. Therefore, it is necessary to maintain 
evaporating temperature Te of the indoor heat exchanger 1 1 to a still low temperature. Thus, 
since it is necessary to maintain evaporating temperature Te at low temperature, coefficient-of- 
performance COP80 of a freezer falls. In the indoor heat exchanger 1 1 since the dehumidification 
capacity in the dehumidifier 4 is saturated even if it raises the discharging gas temperature Tt 
further from 80degreeC, The same evaporating temperature Te even as it is required, therefore 
COP of the freezer falls gradually with the rise of the discharging gas temperature Tt according 
to the line of evaporating temperature Te =1 2-degreeC. 

[0019]As mentioned above, if COP and dehumidification capacity (desiccant capability) of a 
steamy compression cycle have a relation of a trade-off, and it is calculated by changing 
discharging gas temperature by the same system capability, it is clear that their the peak of 
system COP exists. Since dehumidification capacity will increase and the latent heat throughput 
in a steamy compression cycle will decrease if the discharging gas temperature of the steamy 
compression cycle is raised, operation by high COP which raised evaporating temperature is 
attained, but this. Since the fall of COP of a steamy compression cycle will become remarkable 
and dehumidification capacity will be further saturated shortly if discharging gas temperature is 
raised further (leveling-off state), it is for COP of a system to fall. 
[0020]And although calculation of above COP is performed for every discharging-gas- 
temperature Tt subdivided further and an air conditioning system is operated with the 
discharging gas temperature Tt from which highest COP is obtained, the flow chart in that case 
is shown in drawing 4 . first — while a sensor (not shown) detects open air conditions 
(temperature, humidity) and a room condition (temperature, humidity) in Step S20 — the interior 
of a room — preset temperature — humidity is grasped. Next, in Step S21, the sensible heat and 
the latent heat (dehumidification) throughput needed are calculated. In Step S22, the relation 
between freezer evaporating temperature Te in this air state, the discharging gas temperature Tt 
(or condensation temperature), and coefficient-of-performance COP is calculated (drawing 3 
(a)). Next, in Step S23, the discharging gas temperature Tt (or condensation temperature) and 
dehumidification (latent heat) capability in the dehumidifier 4 are calculated (drawing 3 (b)). In 
Step S24. system COP calculates evaporating temperature Te and the discharging gas 
temperature Tt (or condensation temperature) which become the maximum. In [ calculate the 
number of rotations of the compressor 5 that such evaporating temperature Te and the 
discharging gas temperature Tt (or condensation temperature) are obtained, the opening of the 
motor expansion valve 8, the air capacity of the indoor fan 1 3, etc. (Step S25), and ] Step S26, 
The number of rotations of the compressor 5, the opening of the motor expansion valve 8, the 
air capacity of the indoor fan 13. etc. are set up become the value obtained by the above- 
mentioned calculation, and the same control as the following is repeated. 
[0021]Since operation in the state where highest COP is obtained will be attained in the air 
conditioning system provided with the air conditioner 2 for indoor air conditioning, and the 
dehumidifier 4 for indoor dehumidification if the above control is performed, it becomes possible 
to improve system efficiency. 
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[0022]Other embodiments of the steamy compression equation heat pump which can perform 
the above-mentioned control are shown in drawing 5 . This is an example of the multi-mold heat 
pump system provided with two or more air conditioners 2 and 3 which perform the air 
conditioning of two or more rooms, and the dehumidifier 4 which performs indoor 
dehumidification. In drawing 5 , the 1st air conditioner for 1 to perform an exterior unit and for 2 
perform indoor air conditioning, the 2nd air conditioner for 3 to perform indoor air conditioning, 
and 4 show the dehumidifier for performing indoor dehumidification, respectively. The exterior 
unit 1 is provided with the following. 
Compressor 5. 
Outdoor heat exchanger 6. 
Outdoor fan 7. 

The main motor expansion valve 8. 

Each air conditioners 2 and 3 are provided with the following. 

Indoor heat exchangers 11 and 12. 

Indoor fans 1 3 and 1 4. 

Motor expansion valves 15 and 16. 

The above-mentioned dehumidifier 4 is provided with the following. 

The heat exchanger (a condenser is called for convenience hereafter) 1 0 provided in the 
downstream of the compressor 5. 
Adsorbing rotor 1 7. 
Sensible heat rotor 18. 

Since the structure of this dehumidifier 4 and its operating state are the same with having 
explained in drawing 2 , they give the same numerals to the same functional division here, and 
omit that explanation. In drawing 5 , 21 and 22 are refrigerant switching units. 
[0023]Next, the operational status of this multi-mold heat pump system (air conditioning system) 
is explained. First, it explains that a refrigerant in case each air conditioners 2 and 3 perform 
heating operation flows. At this time, each refrigerant switching units 21 and 22 are changed into 
the state of making the gas pipe 20 connected to the discharge side of the compressor 5 
opening each indoor heat exchangers 1 1 and 12 for free passage. The 2nd opening and closing 
valve 24 between the inlet side of close and the compressor 5 and the outdoor heat exchanger 6 
is made open for the 1st opening and closing valve 23 between the discharge side of the 
compressor 5. and the outdoor heat exchanger 6, and the inlet side of the compressor 5 is made 
to open the outdoor heat exchanger 6 for free passage. And while making the discharged 
refrigerant from the compressor 5 condense by each indoor heat exchangers 1 1 and 1 2, heating 
operation is performed by making it evaporate in the outdoor heat exchanger 6, and making the 
compressor 5 return, controlling the main motor expansion valve 8. Next, it explains that a 
refrigerant in case each air conditioners 2 and 3 perform cooling operation flows. At this time, 
each refrigerant switching units 21 and 22 are changed into the state of making the inlet side of 
the compressor 5 opening each indoor heat exchangers 1 1 and 1 2 for free passage. The 2nd 
opening and closing valve 24 between the inlet side of open and the compressor 5 and the 
outdoor heat exchanger 6 is made close for the 1st opening and closing valve 23 between the 
discharge side of the compressor 5. and the outdoor heat exchanger 6, and the discharge side of 
the compressor 5 is made to open the outdoor heat exchanger 6 for free passage. And while 
making the discharged refrigerant from the compressor 5 condense by the outdoor heat 
exchanger 6, cooling operation is performed by making it evaporate in each indoor heat 
exchangers 11 and 12, and making the compressor 5 return, controlling each motor expansion 
valves 1 5 and 1 6 by the side of an air conditioner. 

[0024]As long as the opening and closing valve 19 for dehumidifiers is made open to the 
condenser 10 of the dehumidifier 4, the firm gas of the discharged refrigerant from the 
compressor 5 is carried out via the gas pipe 20. And this condensation refrigerant evaporates in 
the outdoor heat exchanger 6 with the condensation refrigerant which flowed out of each air 
conditioners 2 and 3, when it evaporates in each air conditioners 2 and 3 when each above- 
mentioned air conditioners 2 and 3 are carrying out cooling operation, and each air conditioners 2 
and 3 are carrying out heating operation. 
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[0025]It explains that a refrigerant in case the 1 st air conditioner 2 performs cooling operation 
and the 2nd air conditioner 3 performs heating operation flows. First, each refrigerant switching 
units 21 and 22 are changed into the state of opening the 1st indoor heat exchanger 1 1 for free 
passage to the inlet side of the compressor 5, and making the discharge side of the compressor 
5 opening the 2nd indoor heat exchanger 12 for free passage, respectively as shown in a figure. 
When the opening and closing valve 19 for dehumidifiers is [ the dehumidifier 4 ] disuse in close 
at this time, the 2nd opening and closing valve 24 between the inlet side of close and the 
compressor 5 and the outdoor heat exchanger 6 is made close for the 1st opening and closing 
valve 23 between the discharge side of the compressor 5, and the outdoor heat exchanger 6, and 
the free passage with the outdoor heat exchanger 6 and the compressor 5 is intercepted. And 
while making the discharged refrigerant from the compressor 5 condense by the 2nd indoor heat 
exchanger 1 2, controlling the motor expansion valve 1 5 by the side of the 1 st air conditioner, by 
making it evaporate in the 1 st indoor heat exchanger 1 1 , and making the compressor 5 return, 
the 1st air conditioner 2 performs cooling operation, and the 2nd air conditioner 3 performs 
heating operation. On the other hand, with open, when the dehumidifier 4 is in use, the opening 
and closing valve 1 9 for dehumidifiers makes open the 2nd opening and closing valve 24 between 
the inlet side of close and the compressor 5, and the outdoor heat exchanger 6 for the 1st 
opening and closing valve 23 between the discharge side of the compressor 5, and the outdoor 
heat exchanger 6, and opens the outdoor heat exchanger 6 for free passage to the inlet side of 
the compressor 5. And while making the discharged refrigerant from the compressor 5 condense 
by the condenser 10 and the 2nd indoor heat exchanger 12, Controlling the main motor 
expansion valve 8 and the motor expansion valve 1 5 by the side of the 1 st air conditioner, by 
making it evaporate in the outdoor heat exchanger 6 and the 1 st indoor heat exchanger 1 1 , and 
making the compressor 5 return, the 1 st air conditioner 2 performs cooling operation, and the 
2nd air conditioner 3 performs heating operation. 

[0026]According to the above-mentioned air conditioning system, it becomes possible to perform 
dehumidifying operation while carrying out air conditioning operation by arranging the 
dehumidifier 4 and the 1st or 2nd air conditioner 2 and 3 in the same room, but it is possible to 
perform control which was explained based on above-mentioned drawing 3 and drawing 4 in such 
a case, and same control. 

[0027]Although the above explanation shows the example using exhaust heat with the condenser 
10 of steamy compression equation heat pump, the heat of condensation in engine drive heat 
pump, and engine exhaust heat — being certain — it is, and also in any of the heat of 
condensation of an absorption type heat pump, or absorber exhaust heat, exhaust heat 
temperature and air conditioning COP have a relation of a trade-off, and the optimal point of 
dehumidifying operation and air conditioning operation already exists by the same principle as the 
above. Hereafter, the example of application to engine drive heat pump and an absorption type 
heat pump is explained. 

[0028]The embodiment in the case of using the engine exhaust heat in engine drive heat pump is 
shown in drawing 6 . This dehumidifies by supplying the exhaust heat of the engine 41 which 
drives the compressor 5 to the condenser 10 of the same dehumidifier 4 as the above for the 
piping 42 and 43, as shown in a figure. This dehumidifier 4 is the same as that of what was 
explained in drawing 2 . In the figure, the refrigerant circuit in the air conditioner 2 is the same as 
that of what was shown in drawing 2 , and abbreviation, and has the compressor 5, the four way 
directional control valve 9, the outdoor heat exchanger 6, the motor expansion valve 8, and the 
indoor heat exchanger 1 1. 7 is an outdoor fan and 13 is an indoor fan. The control flow chart in 
this case is shown in drawing 7 . first — while a sensor (not shown) detects open air conditions 
(temperature, humidity) and a room condition (temperature, humidity) in Step S30 — the interior 
of a room — preset temperature — humidity is grasped. Next, in Step S31, the sensible heat and 
the latent heat (dehumidification) throughput needed are calculated. In Step S32, the relation 
between freezer evaporating temperature Te in this air state, engine exhaust heat temperature 
(or condensation temperature), and coefficient-of-performance COP is calculated. Next, in Step 
833, the engine exhaust heat temperature (or condensation temperature) and dehumidification 
(latent heat) capability in the dehumidifier 4 are calculated. In Step S34, system COP calculates 
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evaporating temperature Te and engine exhaust heat temperature (or condensation temperature) 
which become the maximum. In [ calculate the number of rotations of the engine 41 that such 
evaporating temperature Te and engine exhaust heat temperature (or condensation temperature) 
are obtained, the opening of the motor expansion valve 8, the air capacity of the indoor fan 13, 
etc. (Step S35), and ] Step S36, The number of rotations of the engine 41, the opening of the 
motor expansion valve 8, the air capacity of the indoor fan 13, etc. are set up become the value 
obtained by the above-mentioned calculation, and the same control as the following is repeated. 
[0029]Since operation in the state where highest COP is obtained wilt be attained in the engine 
drive heat pump system provided with the air conditioner 2 for indoor air conditioning, and the 
dehumidifier 4 for indoor dehumidification if the above control is performed, it becomes possible 
to improve system efficiency. 

[0030]In the absorption refrigerator 44, in drawing 8 , the embodiment in the case of using 
absorber exhaust heat is illustrated, and the embodiment in the case of using the local heat 
source 45 is illustrated in an absorption refrigerator to it at drawing 9 . In each figure, 4 is a 
dehumidifier and 10 shows the condenser, respectively. This dehumidifier 4 is the same as that 
of what was shown in drawing 2 , and abbreviation. The control flow chart in this case is shown in 
drawing 1 0 . first — while a sensor (not shown) detects open air conditions (temperature, 
humidity) and a room condition (temperature, humidity) in Step S40 — the interior of a room — 
preset temperature — humidity is grasped. Next, in Step S41, the sensible heat and the latent 
heat (dehumidification) throughput needed are calculated. In Step S32, the relation between 
freezer evaporating temperature Te in this air state, absorber temperature (or condensation 
temperature), and coefficient-of-performance COP is calculated. Next, in Step S43, the absorber 
temperature (or condensation temperature) and dehumidification (latent heat) capability in the 
dehumidifier 4 are calculated. In Step S44, system COP calculates evaporating temperature Te 
and absorber temperature (or condensation temperature) which become the maximum. In 
[ calculate generator heating quantity from which such evaporating temperature Te and absorber 
temperature (or condensation temperature) are acquired, the opening of a motor expansion 
valve, the air capacity of an indoor fan, etc. (Step S45), and ] Step S46, Generator heating 
quantity, the opening of a motor expansion valve, the air capacity of an indoor fan, etc. are set 
up become the value obtained by the above-mentioned calculation, and the same control as the 
following is repeated. 

[0031]Since operation in the state where highest COP is obtained will be attained in the 
absorption refrigerator provided with the air conditioner for indoor air conditioning, and the 
dehumidifier 4 for indoor dehumidification if the above control is performed, it becomes possible 
to improve system efficiency. 

[0032]Although the embodiment of the air conditioning system of this invention was described 
above, it is not restricted to the above-mentioned embodiment, it changes variously, and this 
invention can be carried out. That is, in the dehumidifier 4, although the adsorbing rotor 17 is 
used, the dehumidifier 4 may consist of above-mentioned embodiments using a cooling 
adsorption element. Although the heat exchanger provided in the downstream of the compressor 
is called the condenser in the dehumidifier 4 in each above-mentioned embodiment. Please this 
condenser 10 does not set the condensation function which liquefies a gas refrigerant as the 
main purpose, and that main purpose should use the sensible heat of the discharged refrigerant 
of a compressor, and should care about the point in heating air with this sensible heat. 
[0033] 

[Effect of the Invention]As mentioned above, with the air conditioning system of claim 1, after 
taking into consideration the latent heat load which a dehumidifier pays, and the latent heat and 
sensible heat load which an air conditioner pays, Since it is made to perform operation with an 
air conditioner and a dehumidifier by the operating condition from which best coefficient-of^ 
performance COP is obtained, it becomes possible to perform good operation of energy 
efficiency. 

[0034]In the air conditioning system of claim 2, in the air conditioning system provided with the 
air conditioner and dehumidifier for indoor air conditioning, since operation in the state where 
highest COP is obtained is attained, it becomes possible to improve system efficiency. 
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[0035] Furthermore, the air conditioning system of claim 2 is applicable to many kinds of heat 
pump like claim 3. 



[Translation done.] 
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